Introduction
MEDLINE is an 'index' or searchable list of articles from biomedical journals (1). It is provided by the U.S. National Library of Medicine (1), and may be accessed through several interfaces including PubMed, Ovid Medline, and EBSCO Medline. The PubMed interface is available to anyone with an Internet connection; the Ovid and EBSCO interfaces require a subscription, either through a library or a personal account.
A key feature of Medline is the MeSH database (1). MeSH, or Medical Subject Headings, allow a searcher to quickly identify articles of interest.
What is a MeSH term?
MeSH terms are labels assigned to each article in Medline in order to describe what the article is about. The National Library of Medicine employees with training as 'indexers' look at each new article added to Medline and assign to it about 10-12 labels which best describe the content of the article (2).
MeSH terms are official words or phrases selected to represent particular biomedical concepts. When labelling an article, indexers select terms only from the official MeSH list -never other spellings or variations. For instance, an article would not be labelled with the term heart attack, because indexers must always use the official MeSH term, Myocardial Infarction (3).
This strict regulation results in more efficient searching. Once you discover the correct MeSH term, you do not need to brainstorm for potential variants because of spelling (fetal vs. foetal), trends in terminology (Heimlich manoeuver vs. abdominal thrusts) or lay terms (throat cancer vs. esophageal neoplasms).
MeSH terms also allow you to locate articles which are specifically about a topic, rather than just mentioning it in passing. For instance, a search for the word cancer would receive many irrelevant results, such as articles with the following phrase in the abstract: 'people with cancer were excluded from the study'. However, a search for the MeSH term Neoplasms, would only return articles which an indexer had marked as specifically being about cancer, thus saving time and effort and improving precision.
MeSH terms are organised into a hierarchy called the MeSH tree. For instance, if you were to search for Diabetes Mellitus, you would see that there are several subtypes of this disorder, such as Type 1, Type 2, and Gestational, listed in the tree as branches of Diabetes Mellitus. If you choose to 'explode' your MeSH term, all of the subtypes will be included in the search as well.
The three main interfaces to Medline differ in their approach to exploding. The PubMed database automatically explodes all MeSH terms unless the searcher specifies otherwise using a checkbox in the MeSH database. EBSCO Medline presents an 'explode' checkbox in the search process, but by default, it is unchecked. The Ovid interface also presents an 'explode' checkbox in the search process, but allows each library to set whether this is checked or unchecked by default.
Other indexes have similar lists of official terms. For instance, the EMBASE index has the EMTree terms, CINAHL has the CINAHL headings and PsycINFO has its Descriptors.
How to use MeSH when conducting a search
There are four main steps to using MeSH in a search. The first step is to identify the MeSH which are relevant to your topic.
Step 1 The key is to think like an indexer. When indexers look at an article, the primary question they ask is: what is the disease (or disorder) that the article is about? (4) You have to ask yourself the same question. You might choose a particular disease, such as Multiple Sclerosis or you might choose a group of diseases, such as Cardiovascular Diseases.
You can search for MeSH terms directly using NLM's MeSH database, available for free online: http://www.ncbi.nlm.nih.gov/mesh. You can also search the MeSH database through the various interfaces to Medline -each interface provides an option to type in words and find MeSH terms.
Most MeSH terms also have subheadings -additional concepts which may be used to further define what you would like to know about the topic (5). Common disease subheadings are 'therapy' (i.e. how is the disease treated), 'diagnosis' (how is it diagnosed) and 'etiology' (what causes the disease).
If you've found a MeSH term related to your disease, but it does not display the subheadings 'diagnosis' and 'therapy', look for additional terms in case you do not have the right one. For instance, the MeSH term HIV, which is for articles about the virus itself, is often mistakenly used instead of the MeSH term HIV Infections which is the MeSH term associated with this disease.
What if you search in the MeSH database, but none of the suggested terms are correct? Firstly, check to make sure you used American spelling (Medline is an American database (1)). Secondly, if there are any alternate names for your topic, be sure to try those as well.
If you are looking for a rare disease, there may not be a MeSH term available to use. In this case, you would need to search for relevant terms within such locations as the titles and/or abstracts of articles, which is known as keyword searching. For instance, you might search for the phrase trisomy 18 in the titles and abstracts of articles. You could also try a combination of MeSH terms and keywords (e.g. "Chromosomes, Human, Pair 18"[Mesh] AND trisomy [tiab] Step 2
Once you've identified the MeSH term(s) for your disease or disorder, the second step is to identify any additional aspects of your question which can narrow down your search results. These additional aspects may include the location of the disease or disorder, causes of the disease or disorder, treatments, or diagnostic tests.
Sometimes it is important to identify where the disease is occurring in the body. For instance, if your disorder is Pressure Ulcer, you might specify whether the ulcer is occurring on the heel, hip or back of the head, if the location would affect the prevention or treatment strategies. However, this is not necessary when the location is implied by the disorder, as in Myocardial Infarction.
Many searches will involve a particular intervention, either a treatment or a diagnostic test. For drug treatments, Medline uses generic names rather than brand names, but if you type a brand name into the MeSH database, it may redirect you to the generic name. Non-drug treatments, such as Cognitive Therapy, Appendectomy and Ketogenic Diet, are also available as MeSH terms.
For diagnostic tests, if a MeSH term is not available for a specific test, subheadings can be very useful. For creatine tests, try Creatine/analysis. More specific subheadings such as Creatine/blood and Creatine/urine are also available.
If you are looking for the causes of a disease, you might search broadly by using the MeSH term Risk Factors, or more specifically by choosing a particular risk factor. If your risk factor is an intervention, substance, or behaviour, you may find the subheading 'adverse effects' to be useful, for instance: Radiography/adverse effects. If your risk factor is a disease, the subheading 'complications' is available instead, for example: Hypertension/complications.
If you have more than one relevant term, you can combine synonyms with the OR command. The OR command collects all of the articles on similar topics together in a group. For example, you might search Steroids OR Adrenal Cortex Hormones.
Step 3
Once you have collected all of your synonyms together, the third step is to combine the separate concepts together with the AND command. For instance, Bipolar Disorder AND Psychotherapy would find all of the articles that were labelled with both of these terms.
Step 4 Once you have identified articles of interest, the fourth and final step is to look at the MeSH terms assigned to them, and see if there are any additional terms which might improve your search strategy. Searching is an iterative process -you may have to modify your search strategy several times, especially if you are conducting a systematic review.
When embarking on a literature search, be sure to find out which library services are available to you. Does your library offer to search the literature for you, or provide consultations/tutorials to help you do your own searching?
If you do not have access to any library services, there are many tutorials available online to assist you in formulating your search strategy, identifying MeSH terms and using the PubMed, Ovid or EBSCO interfaces.
Writing up your search strategy
Once you have completed your search, you'll need to report what you have done in the Methods section of your article. As in a standard research report, the goal is reproducibility, so that someone else could recreate your search and obtain the same results.
First, check the Guidelines for Authors for the journal to which you intend to submit. Are there any instructions for reporting your search strategy?
Additional guidance is available from the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) documentation (7, 8) . The PRISMA checklist states that all information sources (databases) should be described including dates of coverage (7) . For instance, you might state: The databases searched were Medline via PubMed (1946 -Present) , CINAHL via EBSCO (1981 -Present) , and Cochrane Database of Systematic Reviews via Ovid (8) .
The PRISMA checklist also recommends presenting your full search strategy for one database, especially a major database such as Medline (7, 8) . The PRISMA group further suggests providing a summary of search terms in the text of your article, with the full search strategy in an appendix (8) . The example given by the PRISMA group shows a lineby-line history of a search performed in Ovid Medline, similar to the one in Table 1 . No explanation accompanies the example search history, but MeSH terms may be distinguished from keywords by the syntax used. It is also suggested that, in lieu of providing a search strategy for each database searched, authors may wish to provide a summary of variations made to the search strategy when adapted for use in other databases (8) .
It's important to take the time to report your search strategy as completely and accurately as possible. Readers who want to determine the quality and validity of your article will look to the Methods section for information. After all the hard work of developing and implementing your search strategy, you'll want them to be able to see what a thoughtful and thorough search you performed.
A knowledgeable reader will be able to recognise a well-formulated and accurately described search strategy. Presenting your search strategy clearly will increase your chances of a positive critical appraisal, thus potentially leading to more frequent citation, and a greater impact on clinical practice.
